status in control. It has its own x ray department with full-time radiographers by day and a radiographer living in at night.
There is a short-stay ward at Woolmanhill with ten beds available for the admission of patients seen in the Casualty Department. Admission policy is to admit only patients who are likely to be fit for discharge in 3 days' time. It is accepted that a patient may be transferred to a bed in the main hospital within that time if his condition requires it or at the end of that time if more prolonged treatment or observation is considered necessary. In a few instances the 3-day limit is not strictly observed; the extended time is usually due to social considerations but occasionally patients are detained for one or two days longer in order to complete treatment which does not warrant transfer for such a short period. Of the ten beds, five are normally in the male and four in the female ward and one is in a single room. Fluctuations in admissions of men and women sometimes necessitate alteration in this distribution of beds between the wards.
SELECTION OF PATIENTS
In 1961 a total of 30,877 new patients attended the Casualty Department. Of these 760 (2-5 per cent.) were immediately referred to other Departments. Many of these patients were severely injured. A further 733 patients were admitted to the short-stay ward; however, ninety of these were not discharged home but were transferred to other wards. Tables  I and II ( and night but were discharged usually in the morning. Accordingly, the figures given for the number of beds occupied refer to 9 a.m., and a patient's stay in the ward is the number of days on which he was occupying a bed at this time. Unfortunately one week's data on admissions was missing (11 to 17 July), and a few patients' record cards had not been completely filled in. This accounts for certain small discrepancies in the present results. Table III gives the numbers of male and female patients admitted to the ward, classified by month, with the expected admissions assuming a constant Poisson distribution. Table IV gives the total numbers of male and female patients admitted to the ward, classified by the day of the week. The same applies to months of the year for female admission rates. Male admission rates, however, appear to be high in January, August, and December, and low in February and March. Table V shows the frequency distributions of the number of admissions during one day, classified by sex, together with the expected numbers, assuming Poisson distributions. According to Table V the numbers of male and female patients admitted to the ward per day both follow a Poisson distribution. That is, the probability that j male (female) patients are admitted in a day is given by: emmilj! where m is the mean male (female) admission rate per day. This implies further that the total number of admissions per day also follows a Poisson distribution, with mean admission rate the sum of the separate mean admission rates.
The duration of stay in the ward (in days) follows the same geometric distribution for male and female patients. That is, the probability that a patient stays in the ward for k days is given by: X' = 7-8 that this result depends only on the fact that the x=78 number of admissions per day follows a Poisson distribution, that is !he distribution of the duration ibution of of stay (as distinct from its mean) plays no part in lassified by the distribution of the number of beds occupied.
with the The number of beds actually occupied does in fact the theory follow this distribution (Table VII) .
The Figure shows , for a given mean number of beds occupied b, the proportion of days on which n beds are adequate; b is plotted against P(n, b), where: n
For example, if the mean admission rate is two patients per day and their mean duration of stay is 2 days, then seven beds will be adequate 95 per cent. of the time and eight beds 98 per cent. of the time. But the sexes must be considered separately. Suppose on average one man and one woman are admitted each day, and their average duration of stay is 2 days then eight beds will now be adequate only 90 per cent. of the time, unless some beds are available for use by either sex. Similarly, for given data one can calculate how many beds should be available for use by either sex so that the smallest possible number of beds will suffice. It has been recommended that what is now the Casualty Department shall in future be known as the Accident and Emergency Department. This emphasizes that such a Department is responsible for treatment of emergencies other than accidents. It is accepted that serious injuries and major nontraumatic emergencies should be treated in the appropriate major units. However, we have found that the work of these wards is significantly lessened by the provision of a short-stay ward in the Casualty Department. Table II gives the type of case admitted to the short-stay ward. There are three large groups: fractures and lacerations, head injuries, and drug overdose.
A short-stay ward is particularly useful in the initial surveillance of many so-called minor fractures after application of plaster. A large number of head injuries require observation for fear of complications which so seldom occur that it is unreasonable to admit all these cases to the neurosurgical wards. Table I shows that the receiving teams in major accident wards in Aberdeen are treating about 500 cases a year. If they were to take in addition all the traumatic cases at present kept in the short-stay ward, they would have to treat almost double this number. A good example of the use of the ward for non-traumatic emergencies is the increasing number of poisonings, nearly all deliberate. In such cases the It is demonstrated in Table VII that the number of beds actually occupied in the short-stay ward follows a Poisson distribution. This has practical implications. Fluctuations in the number of beds required are large, and sufficient beds must be provided to make reasonable allowance for these. If there are enough beds to allow for a fluctuating demand 98 per cent. of the time, the average proportion of beds occupied will be only 35 per cent. This indicates that the usual standards of bed occupancy cannot be applied to this type of ward to which emergencies only are admitted. The figure of 35 per cent. therefore does not imply that we had more beds than we required. As Table VII shows, any reduction in the available beds would have resulted in inability to cope with demand on a significant proportion of days in the year. Newell (1954) drew attention to the problem of emergency admissions of all kinds to hospitals, and he found that these admissions followed a Poisson distribution. It is reasonable to assume therefore that the admissions to the recently proposed Accident and Emergency Units will also be of this type; in this case our results show that the distribution of the number of beds occupied in such a unit will have a Poisson distribution with mean equal to the mean admission rate per day multiplied by the mean duration of stay. This has important implications for the planning of the accommodation and facilities for these units.
SUMMARY
(1) The work of a short-stay Casualty ward is described for the year 1961.
(2) The number of admissions to the ward, and the number of beds occupied, fluctuate from day to day. However, these fluctuations can be simply and a,ccurately described in terms of the Poisson distribution. This fact allows one to estimate, from the average number of beds occupied, the number actually required to allow for random fluctuations in demand (Figure) .
(3) The mathematical model is given in an appendix.
APPENDIX
We suppose (1) that there is an infinite number of beds available; (2) that the probability that the duration of stay of a patient is j days is pj, independent of any other aspect of the system; and (3) that the number of admissions on any particular day follows a Poisson distribution, mean m, independent of the number of admissions on previous days and also independent of any other aspect of the system. We consider the system on a particular morning at 9 a.m., after it has been in operation for a "long" time ("long" is related to the right hand tail of the distribution of duration of stay; in the case of the short-stay casualty ward, a "long" time is only a matter of about 2 weeks). Let b and bj be the number of beds occupied by all patients and patients who stay j days in all respectively. Then: 
